An n-state Potts lattice gas Hamiltonian is constructed whose partition function is shown to reproduce in the limit n→0 the generating function for the statistics of either lattice animals or percolating clusters for appropriate choices of potentials. This model treats an ensemble of single clusters terminated by weighted perimeter bonds rather than clusters distributed uniformly throughout the lattice. The model is studied within mean-field theory as well as via the ε expansion. In general, cluster statistics are described by the lattice animal's fixed point. The percolation fixed point appears as a multicritical point in a space of potentials not obviously related to that of the usual one-state Potts model. 
I. INTRODUCTION In the problem of bond percolation, " bonds on a lattice of N sites and -, 'zN bonds are occupied with probability P and vacant with probability 1 -P. For any given value of P, there are many different arrangements of the -, 'P¹ occupied bonds, constituting an ensemble of states of the lattice. Clusters a,re formed of adjacent sites connected by occupied bonds. The statistics of percolating clusters can be described in terms of B (n, p), the average number of clusters per site containing n sites. There are two mays of calculating this quantity. In the first, one constructs all possible states of the lattice for each P, counts all clusters with g sites for each state, divides by N, and averages over the ensemble of possible states. To calculate B(n, P) in this way one uses information about the whole lattice. In the second but equivalent approach, " one determines the number A(n~, n&, n) of distinct clusters (sometimes called animals') having n& bonds, n~p erimeter bonds (unoccupied bonds adjacent to occupied bonds), and n sites. Then B(n, P) = Q A(n"n"n)P"'q"&. Ref. 9. In that paper, the dilute limit was obtained by allowing m, the polymer fugacity, to go to zero. In this paper, me will introduce an n-state Potts lattice gas model which in the limit n-0 will yield directly the generating function A(n~, n~, . n).
Thus the Potts lattice gas in the n-0 limit reproduces the information contained in the s-state Potts model in the s-1 limit.
%e study the Potts lattice gas model both in mean-field theory and also with the aid of the z expansion. The mean-field theory reduces exactly to that obtained using the one-state Potts model. This result is identical to that obtained previously' for the very similar model phrased in terms of a Potts Hamiltonian. The mean-field value of 4 must minimize I"~, so we require g, (x) = -n'~*% 5,~, . (3.11) which is satisfied for percolation, for which (3.12a) I E, =-, ' Z (Ky-"-". -K'e 'z~y-"-". )y, (x)rp, (x') XgX ol +-, '~[ (2K, -K, ) y-"-",+K'e ""y-'"-".
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where y is the kth power of the matrix y, and the coefficients in I", are given by 
